Evaluation of the effects of the public health movement in the United States during the past thirty years shows that the results have been attained, for the most part, with respect to the communicable and infectious diseases, and at the younger ages of life. This is particularly evident when the evaluation is concerned with an analysis of mortality rates.
The infant mortality rate, for example, has declined substantially from 100 per 1000 live births in 1915 to 47 in 1940 for the U. S. Birth Registration States. The decline in specific death rates for other age groups from 1900 to 1940 has been as follows: 1-4 years, 85 per cent; 5-14 years, 74 per cent; 15-34 years, 64 per cent; 35-64 years, 27 per cent; and 65 years and over, 13 per cent. The percentage reduction in mortality thus progressively decreases with increasing age. It is evident that the possibility of further reducing mortality and morbidity at the older age groups presents a challenging opportunity for the public health and medical professions, especially in view of the fact that further reduction in mortality at the younger ages becomes increasingly difficult.
The present study was undertaken with two objectives in mind: (1) to determine the rate of decline in mortality at ages above forty-five for various states for which data are available and (2) to study, if possible, the relation between industrialization and the trend of mortality at the upper ages. The rationale for the second objective will be discussed briefly.
Urbanization and industrialization have gone hand in hand. Wu and the correlation between the value added by manufacturing and the percentage urban was +0.69. It is reasonable to assume that morbidity and mortality are affected by the presence or lack of the urban-industrial complex, with its problems of sanitation, working conditions, noise, excitement, and dirt, together with the more admissible features of better hospitalization, medical care, health facilities, education, and economic resources.
An indication of the relationship is given by the correlation coefficients of urban and industrial indices with mortality rates. The following table shows the correlation between three factors of urbanization and industrialization and 1940 mortality rates over 45 years, for the 20 states in the Death Registration Area by 1910: 
Data and methods
The twenty states* admitted to the Registration Area before 1910 were selected to provide data for the present study.
Age-specific death rates from all causes for the white population in five adult age groups (45-54, 55-64, 65-74, 75-84, 85 and over) were available for the census years 1900, 1910, 1920, 1930, and 1940 in Vital Statistics Rates in the United States, 1900 States, -1940 Rates for five census years only (four for the ten states not included in the Registration Area in 1900) were used because they were readily available and possess the merit of being the most accurate rates, based as they are on recorded and not estimated populations. It is true that annual rates over the period would give a better estimate of mortality trends, but in view of the labor involved in computation it was decided to proceed with the available rates as a trial shaft, the data to be mined more thoroughly if the results of the present analysis appeared to warrant it. Death rates for the white population only were utilized, since the difference between white and non-white rates is large, and the changing proportions of non-white in various states since 1900 have to some extent controlled the trend of mortality in those states.
Three indices were chosen to describe the relative position of states with respect to the extent of urbanization: (1) the percentage of the labor force in manufacturing and mining in 1940, (2) the value of manufactured products, and (3) the value added by manufacturing. The data were extracted from the Statistical Abstract of the United States, 1943.4 Each index was computed on the basis of the total and the male labor force, yielding six indices in all. While the analysis was carried out with all six indices, the outcome was similar for all of them so that the results for the indices based on males only need be presented here.
The method adopted for the measurement of the decline in mortality consisted in fitting a straight line to the logarithms of the rates by the method of least squares. The antilog of the slope (tangent of the angle of the straight line to the horizontal) less one was taken as the decennial rate of decline. The mean of the logarithms of the rates is the logarithm of their geometric mean so that the latter was used as a measure of the level of mortality for the age groups in the state.
The computations were rapidly performed by the use of orthogonal polynomials, as outlined by Fisher The second aim of the study, to show the relation, if any, of industrialization to the trend of adult mortality, was carried out by the method of linear correlation, using the rates of mortality decline as one variable and the industrial index as the other. The charts of each correlation table were also studied in detail to assist in the interpretation of the correlation (or lack of it). As a substantiation, the states were grouped according to the value of their industrialization ratio and regression coefficients computed for the rates for each group of states for each age group.
Results
Trends of decennial mortality rates: Table 2 All the states exhibited a decline in mortality and for seven of them the rate of decline was statistically significant, the significant trends ranging from -6.07 for Colorado to +4.54 for Washington. The statistically non-significant trends ranged from -3.04 for Utah to +1.25 for Minnesota. Ages 85 years and over: For this age group the GM of the mortality rates ranged from 259.4 for Maryland to 219.8 for Washington. Lower values of GM were again noted for the non-industrial states.
In six of the states exhibiting a decline in mortality the rate of decline was statistically significant. These trends ranged from -9.55 per cent in the case of Utah to -2.99 for Wisconsin. The statistically non-significant trends ranged from -3.79 for New Hampshire to +7.89 for Washington.
With the exception of five states, the data indicate declining mortality in this group. In twelve of the twenty states the rate of decline was greater than in the previous age group.
Relation of mortality trends to industrialization: The correlation coefficients between mortality trends and indices of industrialization are given in table 3.
A negative coefficient indicates that greater rates of mortality decline are associated with a greater degree of industrialization. None of the coefficients are statistically significant, so that little can be said regarding the extent of the relationship as measured by the correlation method.
However, all but two of the correlations are in the direction of a greater decrease in rates of mortality decline in the more heavily industrialized states. This is opposite to the hypothesis which the study was designed to test, that lower trends of mortality should be found in the industrial states. It appears then that the results must be interpreted as showing that industrialization does not retard mortality decline at the older ages. Fig. 1 .
The industrial group shows a significant decline in all age groups; in the semi-industrial group the percentage decline is significant in three of the five age groups, while only one age group, 45-54 years, possesses a significant percentage decline in the non-industrial group. A covariance analysis shows that only the regressions of the age group 75-84 years show a significant variation among themselves. The variation among regressions is significant for the five age groups as a whole, however, and table 4 shows that the greatest percentage declines are found in the industrial group, while in three of the five age groups the declines are progressively lower as we read from the industrial to the non-industrial group.* Rather, it would appear that the rates of decline are greater in industrialized areas than in non-industrialized ones.
* The trend of the total rates for ages 45 and over is also shown in table 4 and Fig. 1 , but offers little information for the present discussion, since these rates are affected by the increase in the proportion of very old persons in the period 1910-1940. An increase in mortality is actually shown for the non-industrial group, an increase by no means reflected in the five age groups separately.
